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© High-density, modular, electrical connector. 

® A high density, electrical, connector for discrete 
wire coaxial cables includes one or more housing 
modules (21a. 21b, 21c, 121), adapted to receive 
one or more tenmination members (14, 126a, 126b) 
attached to the ends of coaxial cables (16. 116). 
Each termination member comprises a dielectric 
support (51. 134) having a signal contact (52. 142) 
supported on one side thereof and a ground contact 
(53, 131) supported on the opposite side thereof. 
The contacts include first and second connections 
(58, 61) on the same side of the support (51. 134) 
and sufc>starTtially aligned with one another and with 
the cable. The ground contact (53. 131) includes a 
^ third crimp connection (60). aligned with the first and 
^second connections (58. 61) and the cable. 
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HiGH-DENSITY, MODULAR, ELECTRICAL CONNECTOR 



The present invention relates generally to elec- 
trical connectors and. more particularly, to high 
density, electrical connectors for discrete wire co- 
axial cables 

A discrete wire coaxial cable connprises a cen- 
ter, signal carrying conductor, an outer, electrically 
conductive foil to provide shielding, and a drain 
wire connected to the foil to maintain the foil at a 
reference potentiaf. 

A high density, electrical connector is a con- 
nector that terminates a large number of discrete 
wire cables to corresponding contacts that are 
spaced from one another in a relatively small area. 

A known connector is disclosed in U.S. Patent 
4.449,381 and comprises, a cable having multiple 
conductors connected to corresponding electrical 
contacts. The conductors are bent for routing the 
conductors from the cable to the corresponding 
contacts. The contacts extend along a carrying 
portion of an tnsulative housing. Due to bending of 
the wires apart from one another and due to wide 
spacing apart of the contacts in the housing, the 
housing has a relatively wide width. A wide width 
housing is too bulky for a high density connector. 

The present invention provides a high density, 
electrical, connector for discrete wire coaxial cable 
systems which can be efficientiy manufactured and 
assembled and which provides flexibility in design 
for use in diverse applications. The connector is 
particularly designed for terminating discrete wire 
coaxial cables asmprising a center, signal carrying 
conductor, an outer electrically conductive foil for 
shlekiing, and a drain wire electricaliy connected to 
the foil for maint^ning the foil at a reference poten- 
tial; and includes a termination member mounted to 
each of one or more cables and a connector hous- 
ing for receiving the one or more termination mem- 
bers. 

Each termination member Includes a signal 
contact and a ground contact which are mounted 
on opposite sides of a dielectric support. When tiie 
termination member Is positioned in the connector 
houang, tine dielectric support functions as a hous- 
ing wall to electrically isolate tiie contacts from one 
another. The first and second cable termination 
portions of the contacts, however, are positioned 
subsfantiaiiy in alignment with one another and with 
the cable such tiiat the center conductor and drain 
wire of tiie cable can be attached to tiie contacts 
wItiKXit it being necessary to bend or otherwise 
reroute tiiem, permitting the attachments to be 
made more rapidly and with less risk of damage to 
the fragile center conductor and drain wire. 

ki accordance ' with a further aspect of the 
invention, each termination member can be in- 



serted into or removed from the housing for servic- 
ing or replacement without disturbing other circuits 
in the connector. The housing comprises an as- 
sembly including one or more housing modules 

5 each having one or more termination member re- 
ceiving passageways. This modular construction 
provides substantial flexibility in forming connectors 
of diverse shape and size for different applications. 
The ground contacts of adjacent termination 

10 members can be oriented within the connector 
housing to permit both to be electrical connected 
to a single ground contact in a mating connector. 
This alternative construction permits an increase in 
connector density without Increasing the complex- 

rs ity of the connector. 

Further advantages of the invention will be- 
come apparent by way of example from the follow- 
ing detailed description taken in conjunction with 
the drawings. 

20 Rg. 1 is an exploded, perspective view of a 

high density, electrical connector according to a 
presently preferred embodiment of the invention; 

Rg. 2 is a perspective view illustrating the 
termination member of Rg. 1 attached to the end 

25 of a discrete wire coaxial cable; 

Rg. 3 Is a cross sectional side view of the 
connector of Rg. 1 in assembled form; 

Rg. 4 is a perspective view illustrating ter- 
mination members according to an altemative em- 

30 bodiment of the invention; 

Rg. 5 is a cross sectional side view of a 
connector incorporating the termination members 
of Rg. 4; and 

Rg. 6 schematically illustrates an improved 

35 method for manufacturing termination members ac- 
cording to the present invention. 

Rg. 1 is an exploded, perspective view of a 
high density, modular, electrical connector accord- 
ing to a presentiy preferred embodiment of the 

40 invention. The connector is generally designated 
by reference numeral 1 0 and includes a plurality of 
termination members 14 (only one of which is 
shown in Rg. 1). and a connector housing 12 for 
receiving and supporting the plurality of termination 

45 members. Each termination member 14 is adapted 
to be attached to the end of an electrical cable 
generally designated by reference numeral 16. 

Connector housing 12 comprises an assembly 
which includes a plurality of housing modules 21a, 

so 21b, and 21c. an upper cover 22, and a lower 
cover 23. Each housing module 21a, 21b, and 21 c 
comprises a molded, plastic component designed 
to receive one or more of the termination members 
14. In the embodiment illustrated in Rg. 1. module 
21a is configured to receive a single termination 
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member; module 21b is desigwL^^o receive two 
termination members; and module 21c is designed 
to receive at least five termination members. In the 
embodiment of Rg. 1 also, the three modules 21a, 
21b and 21c are positioned in side by side relation- 
ship, and upper and lower covers 22 and 23 are 
sized to cover and connect the three modules to 
complete housing assembly 12. It should be under- 
stood, however, that the housing assembly of Rg. 
1 is Intended to be exemplary only. The housing 
modules can be manufactured in any desired size 
and arranged in any desired manner to form con- 
nector housing 12. In general, the modular con- 
struction of the housing permits connectors of any 
desired size or configuration to be custom de- 
signed and quickly assembled from a limited num- 
ber of standard modules and cover sizes depend- 
ing on the requirements of particular connector 
applications. 

Modules 21a. 21b, and 21c each include a pair 
of outer sidewaiis 2S and a front wail 27a, 2To. and 
27c, respectively. Modules 21b and 21c addition- 
ally include one or more intermediate sidewalls 37. 
The outer sidewaiis 26 and/or the intermediate 
sidewalls 37 define passageways 36 therebetween 
for receiving termination members 14 as will be 
explained hereinafter. Outer sidewalls 26 of the 
modules are one half the thickness of intermediate 
sidewalls 37 such that when the modules are posi- 
tioned in side by side relationship as shown in Rg. 
1 , the abutting outer sidewalls 26 of adjacem mod- 
ules will have a combined thickness equal to the 
thickness of intermediate sidewalls 37 such that the 
termination memtDers will be uniformly spaced with- 
in the assembled connector housing 12. 

Passageways 36 extend from the front walls 
27a, 27b, 27c of the modules to the open back 
ends 28a, 28b, 28c thereof. The front walls of the 
modules include horizontal web portions 30 which 
define upper and lower apertures 33 and 34 
aligned with each passageway 36 in the modules. 
The modules are substantially open on their top 
and bottom except for top and bottom wall portions 
29 and 31 which extend rearwardty from the front 
walls thereof. 

Upper and lower covers 22 and 23 are identical 
in shape and comprise substantially flat plates of 
plastic. Covers 22 and 23 each include a plurality 
of integral finger elements 41 extending forwardly 
from the front edge thereof and a plurality of ap- 
ertures 42 adjacent the t>ack edge thereof. Rnger 
elements 41 and apertures 42 function to position 
and mount the covers to the modules during as- 
sembly of housing 12. More particularly, when the 
covers are mounted to modules 21a. 21b. and 21c. 
the plurality of finger elements 41 extend beneath 
rear edges 43 of upper and lower wall portions 29 
and 31 of the modules (see Rg. 3); and the plural- 



ity of apertures positioned to receive a plural- 
ity of raised portions 44 on the top edge of the 
outer and intermediate sidewalls of the modules 
adjacent the back ends thereof. After being moun- 
5 ted onto the modules, the covers are preferably 
welded or otherwise bonded to the modules to 
complete the connector housing. When assembled, 
connector housing 12 comprises a rigid connector 
body which is mateable with a complementary con- 
10 nector (not shown) to complete electrical circuits 
through the connector. 

As shown In Rgs. 1 and 3, covers 22 and 23 
also include a plurality of retention features 46 for 
releasably retaining termination members 14 within 
15 passageways 36 of the modules, and outer 
sidewalls 26 and intermediate sidewalls 37 of the 
modules include internal longitudinal grooves 48 for 
orienting termination members 14 within the pas- 
sageways as will be described more fully 
20 hereinafter. 

Termination member i4. illustrated In greater 
detail in Rg. 2, comprises a flat, rectangular 
shaped base or dielectric support 51. a signal 
contact 52, and a ground contact 53. Base 51 
25 comprises a rigid, dielectric material such as glass 
filled thermoplastic; and contacts 52 and 53 are 
mounted to upper and lower surfaces 54 and 56, 
respectively, of base 51 by plastic rivets 57 or 
other suitable fastening structure. 
30 Signal contact 52 includes a center conductor 
termination portion 58 adapted to be attached to 
ti^e center conductor 71 of a discrete wire coaxial 
cable 16, and a mating portion 59 adapted to mate 
with a signal contact in a complementary connector 
35 when the connectors are mated. Ground contact 53 
includes a drain wire termination portion 61 adapt- 
ed to be attached to the drain wire 74 of cable 16, 
and a rating portion 62 adapted to mate with a 
ground contact in a complementary connector. 
40 Ground contact 53 additionally includes a cable 
retention portion 60 for engaging the outer jacket 
76 of cable 16 to attach tiie cable to termination 
member 1 4 and provide sti'ain relief for the center 
conductor and drain wire of the cable. Cable reten- 
46 tion portion 60 and drain wire termination portion 
61 are formed on a portion 63 of ground contact 53 
which extends beyond the back edge 67 of base 
51. 

Mating portions 59 and 62 of signal and ground 
50 contacts 52 and 53 are substantially identical in the 
embodiment of Rgs. 1-3 and comprise generally 
rectangular shaped receptacles for receiving plug 
contacts in a complementary connector to com- 
plete electrical circuits through the connectors. 
56 Termination members 14 are adapted to termi- 

nate discrete wire coaxial cables 16. Each cable 16 
includes a central signal carrying conductor 71 
surrounded by a layer of insulation material 72, an 
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electrically conductive foil 73 for shielding, and an 
insulating outer layer or jacket 76, Cable 16 also 
Includes a drain wire 74 electrically connected to 
foil 73 to maintain the foil at a reference potential, 
usually ground. 

. Before attaching a cable 16 to a termination 
member 14. the cable is first prepared, as shown in 
Fig. 1 . by removing a portion of cover 76 to expose 
portions of foil 73 and drain wire 74. A lesser 
portion of inner insulation layer 72 is then removed 
to expose the center conductor 71. To attach a 
termination member 14 to the end of a cable 16, 
the end of the cable is first positioned on extended 
portion 63 of ground contact 53 such that jacket 76 
is adjacent cable retention portion 60 and the ex- 
posed drain wire 74 is adjacent drain wire termina- 
tion portion 61 . When the cable is so positioned on 
extended portion 63 of ground contact 53. exposed 
center conductor 71 is aligned with and extends to 
center conductor termination portion 58 of signal 
contact 52 as shown in Rgs. 2 and 3. Center 
conductor termination portion 58 comprises a pair 
of upwardly extending fingers 81 adjacent the rear 
end of signal contact 52 defining a narrow slot 82 
therebetween through which the center conductor 
71 extends- The center conductor is wedged in and 
along the slot 82 to form an electrical connection. 
Drain wire termination portion 61 and cable reten- 
tion portion 60 each comprise crimps 61.60, re- 
spectively, which are adapted to be crimped over 
the drain wire and around the cable jacket, respec- 
tively. 

When cable 16 is properly positioned on ter- 
mination member 14. crimp 60 is crimped around 
cable jacket 76. crimp 61 is crimped around cable 
1 6 over exposed drain wire 74, and center conduc- 
tor 71 is inserted into narrow slot 82 in portion 58. 

Crimp 60 applies a pressure crimp around 
jacket 76 and functions to mechanically attach ter- 
mination member 14 to the end of cable 16 and to 
provide strain relief for the center conductor and 
drain wire connections. Crimp 61 does not apply a 
pressure crimp around the fragile drain wire 74, but 
instead comprises an O crimp around cable 16 
which "captures" the drain wire therein. Reliable 
electrical connection of the drain wire to the ground 
contact is provided by a solder connection. In 
particular, a thin coating of soider is applied to 
crimp 61 and, after crimping, the solder is softened 
to electrically connect the drain wire to crimp 61 
and. hence, to ground contact 53. A pressure crimp 
may be used for attaching the center conductor to 
signal contact 52. although a solder bond can also 
be provided if desired to supplement the pressure 
crimp. 

As shown in the Rgs.. extended portion 63 of 
ground contact 53 extends upwardly around rear 
edge 67 of base 51 and rearwardly such tiiat crimp 
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connections provided by the crimps 60 and 61 on 
ground contact 53 are positioned on the same side 
of base 51 as connection 58 on signal contact 52. 
Thus, in the present invention, all three connections 

5 58, 60. and 61 are substantially aligned with one 
another and with the cable 16. Alignment of the 
connections simplifies attachment of the termina- 
tion member to the cable for increased manufactur- 
ing efficiency. Also, because the drain wire and 

10 center conductor termination portions of contacts 
53 and 52 are aligned with the cable, it is not 
necessary to bend or otherwise reroute the drain 
wire and/or the center conductor for connection to 
the contacts. With the termination member of the 

15 present invention, reliable, electrical and mechani- 
cal connection of the cable to tiie termination mem- 
ber is achieved without it being necessary to en- 
capsulate the connections in a molded body as in 
prior systems. 

20 To complete the connector of the invention, the 

termination members 14 are inserted into termina- 
tion member receiving passageways 36 of housing 
12 from the open rear end of tine modules as 
indicated by arrow 90 in Fig. 3. Insertion continues 

25 until the front ends of bases 51 impinge upon 
central web 30 of front wall 27 of a module. When 
the termination members 14 are fully inserted into 
passageways 36. removal thereof is prevented by 
retention features 46 on upper and lower covers 22 

30 and 23 engaging spring fingers 66 and 68 on the 
signal and ground contacts, respectively. Removal 
of any termination member from housing 12. how- 
ever, can easily be accomplished by simply insert- 
ing an appropriate tool Into tiie back of the mod- 

35 uies and deflecting appropriate retention features 
46 on upper and lower covers 22 and 23 out of the 
way to free the termination member. 

As shown in Rgs. 1 and 2. bases 51 of ter- 
mination members 14 include longitudinal ribs 86 

40 on either side thereof which are adapted to be 
received within grooves 48 in the outer and inter- 
mediate sidewalls of the modules to orient the 
termination members within the modules and to 
prevent the modules from rotating. When the ter- 

45 mination members are positioned in housing 12. 
tiie mating contact portions 59 and 62 of the signal 
and ground contacts 52 and 53 are aligned with 
upper and lower apertures 33 and 34 in the front 
wall of the modules for mating with the contacts of 

60 a complementary connector. In addition, the sup- 
port plate 51 of each termination member becomes 
an internal wall of the housing to electrically isolate 
tiie signal and ground contacts 52 and 53 from one 
another. 

55 Rgs. 4 and 5 illustrate a high density, electrical 

connector 100 according to an alternative embodi- 
ment of the invention. Connector 100 includes a 
plurality of termination members 126a. 126b adapt- 

4 
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ed to terminate discrete wire ^Saal cables 116. 
and a connector housing 112 composed of one or 
more housing modules 121, and top and bottom 
covers 122 and 123. Housing 112 in connector 100 
is similar to housing 12 In connector 10 except that 
the housing modules 121 are somewhat higher to 
define higher termination member receiving pas- 
sageways 141, and Include three vertically ar- 
ranged openings 122. 123. 124 in the front wails 
125 thereof. 

Termination member receiving passageways 
141 are each adapted to receive two termination 
members 126a and I26b positioned one above the 
other as shown in Rgs. 4 and 5. Termination mem- 
bers 126a and 126b are identical to one another 
and differ from termination member 14 in the em- 
bodiment of Figs. 1-3 only in the configuration of 
the mating portion 132 of ground contact 131. 
Specifically, mating portion 132 comprises a spring 
finger which extends outwardly and forwardly from 
surface 133 of dielectric base 134 of the temnina- 
tion member as shown in Rgs. 4 and 5. In other 
respects, termination members I26a and I26b are 
similar to termination member 14 and are elec- 
trically and mechanically attached to the ends of 
cables 1 1 6 In the same manner as in the embodi- 
ment of Figs. 1-3. 

As shown in Fig. 5, termination member 126a 
is inserted into the upper portion of termination 
memtjer receiving passageway 141 of module 121; 
and termination member 126b is inserted Into the 
lower portion of the same passageway 141. Ter- 
mination member 126b. however. Is inserted into 
the passageway in an upside down orientation such 
tiiat adjacent ground contacts 131 on the two ter- 
mination members face each other. 

The outer and intermediate sidewalls of mod- 
ules 121 preferably include two longitudinal 
grooves (not shown) positioned to receive ribs 146 
on bases or dielectric supports 134 of termination 
members 126a and 126b for positioning of the 
termination members in passageway 141. 

When termination members 126a and 126b are 
positioned in a passageway 141. the mating portion 
of signal contact 142 of termination member 126a 
is aiigned with upper opening 122 in front wall 126, 
and the mating portion of signal contact 142 in 
termination member 126b is aligned with lower 
opening 124. The mating portions 132 of ground 
contacts 131 of ttie two termination members are 
both aligned witii central opening 123 and serve as 
resilient fingers to engage a conductive post con- 
tact, not shown, adapted for plugging into the 
opening 123. In this position, both ground contacts 
can be simultaneously electrically engaged by a 
single mating post contact extending tiirough open- 
ing 123. Thus, in the embodiment of Rgs. 4 and 5, 
the ground contacts of two termination members 
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share the same opening 123 in housing 112. per- 
mitting a reduction in the size of the housing and 
an increase in connector density. 

Fig. 6 schematically illusti'ates a further impor- 

5 tant feature of the invention. The termination mem- 
bers of tfie present invention are particularly suit- 
able for high volume, mass production manufactur- 
ing procedures. As shown in Rg. 6, a plurality of 
dielecti'ic termination member bases 201 can be 

10 manufactured in continuous strip form, using con- 
ventional Injection molding procedures. The signal 
and ground contacts (schematically represented at 
202) can be mounted to opposite sides of the 
bases while they are in strip form; and the bases 

75 separated from one another only when ready for 
attachment to cables. Manufacture of the termina- 
tion members of the present invention can thus be 
accomplished more efficientiy and with a greater 
degree of automation ttian in prior high density 

20 connectors. 

It should be recognized ttiat the invention could 
take numerous other forms. Accordingly, It should 
be understood tiiat the invention should be limited 
only insofar as is required by tiie scope of tiie 

25 following claims. 



Claims 

30 1. An electrical connector for coaxial cable 

comprises, a conductive signal contact (52,142) 
having a corresponding tenninating portion (58) for 
connection to a signal carrying conductor (71) of a 
coaxial cable (16,116) a conductive ground contact 

35 (53.131) having a corresponding terminating portion 
(61 ) for connection to a ground conductor (74) of a 
coaxial cable (16.116) a dielectric support (51.134) 
supporting the signal contact (52) and the ground 
contact (53). tiie signal contact (52) and tiie ground 

40 contact (53) and the dielectric support (51) com- 
prising a termination member (147.26a. 126b) and a 
housing (12.112) for receiving the termination 
member (14,126a) characterized in tiiat; 

tiie terminating portions (58.61) are in align- 

45 ment with each other on the dielertric support (51) 
prior to receipt of the termination member 
(14,126a) by tiie housing (12,112a). a portion of tiie 
termination member (14,1 26a, 126b) is consfructed 
for positioning a coaxial cable (16.116) in alignment 

50 with the terminating portions (58.61), and tiie tenmi- 
nating portions (58,61) are positioned with respect 
to said portion of the termination member 
(14.126a) for connection to corresponding signal 
carrying and ground conductors (71 .74) of a coaxial 

55 cable (16.1 16) without a need for the corresponding 
signal carrying and ground conductors (71,74) to 
be bent for routing to the terminating portions 
(58.61). 



5 
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2. in an electrical connector as recited in claim 
1, wherein the improvement further comprises; dif- 
ferent sides of the dielectric support (51) mounts 
the signal contact (52) and the ground contact (53). 

and the terminating portion (61) of the ground s 
contact (53) is positioned at the same one of said 
sides as is positioned the terminating portion (58) 
of the signal contact (52), 

3. In an electrical connector as recited in claim 

1. wherein the improvement further comprises: io 
spaced apart walls (26,37) of the housing (12). the 
dielectric support (51) engages the spaced apart 
walls (21.37) and forms a wall (51) of the housing 
(12) separating said signal contact (52) from said 
ground contact (53). is 

4. In an electrical connector as recited in claim 
1, wherein the improvement further comprises; a 
cable retention portion (60) positioned on said ter- 
mination member (14) in alignment with said temii- 
nating portions (58.61), said portion of the termina- 20 
tion member (14) is constructed for positioning a 
coaxial cabie (16) in alignment with the terminating 
portions (58.61) and in alignment with the cable 
retention portion (60). 

5. In an electrical connector as recited in claim 25 
1. wherein the improvement further comprises; a 
conductive, second signal contact (142) having a 
terminating portion (58) for connection to a cor- 
responding signal carrying conductor (41) of a sec- 
ond coaxial cable (16). a conductive second ground 30 
contact (131) having a terminating portion (61) for 
connection to a corresponding ground conductor 

(74) of a second coaxial cable (116), a second 
dielectric support (134) for supporting the second 
signal contact (142) and the second ground contact 35 
(131) in said housing (112). with the second ground 
contact (131) and the first recited ground contact 
(131) facing each other in said housing (112.). 

6. In an electrical connector as recited in claim 

1, wherein the improvement further comprises; a 40 
first opening (122) in the housing (12) for alignment 
with the first recited signal contact (142), a second 
opening (124) in the housing (112) for alignment 
with the second signal contact (142). and a third 
opening (123) in the housing (112) for alignment 45 
with both the first recited ground contact (131) and 
the second ground contact (131). 

7. In an electrical connector comprising first 
and second termination members (126a.126b) sup- 
porting corresponding signal contacts (142.142) for so 
connection to corresponding signal carrying con- 
ductors (71.71) of coaxial cables (116,116), and 
supporting corresponding ground contacts 
(134,134) for connection to corresponding ground 
conductors (73.73) of coaxial cables (116.116), and 55 
a housing (112) for receiving the termination mem- 
bers (126a, 126b) support the signal contacts 
(142.142) and the ground contacts (134,134) before 




the termination members {126a. 126b) are received 
in the housing (112), and the termination members 
(126a,126b) support the ground contacts (134.134) 
facing each other in the housing (112). 

8. In an electrical connector as recited in claim ^ 
7, wherein the improvement further comprises; first 

and second openings (122,124) in the housing 
(112) for alignment with the corresponding signal * 
contacts (142,142), and a third opening (123) in the 
housing (112) between the first and second open- 
ings (122,124) and for alignment with the ground 
contacts (131,131). 

9. In an electrical connector as recited in claim 
7, wherein the improvement further comprises; a 
terminating portion (58,58) of each of the signal 
contacts (142,142) for connection to a correspond- 
ing signal carrying conductor (71,71), a terminating 
portion (61,61) of each of the ground contacts 
(67.67) for connection to a con'esponding ground 
conductor (74,74), and a portion of each termina- 
tion member (134.134) is constructed for position- 
ing a coaxial cable (116,116) in alignment with a 
con-esponding terminating portion (58.58) of the 
signal carrying conductor (71,71) and a corre- 
sponding terminating portion (61.61) of the ground 
conductor (67,67), and the terminating portions 
(58,58.61.61) are positioned with respect to the 
portion of the termination member (134.134) for 
connection to corresponding signal carrying and 
ground conductors (71 .71 ,74.74) of a coaxial cable 
(116,116) without the need for the corresponding 
signal carrying and ground conductors 
(71,71,74,74) to be bent for routing to the terminat- 
ing portions (58.58,61.61). 
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